Isolation of adult rhesus neural stem and progenitor cells and differentiation into immature oligodendrocytes.
Neural stem and progenitor cells (NSPCs) have been isolated from several regions of the brain from mice, rats, and humans. These cells possess the characteristics of self-renewal and differentiation along all major neural lineages. Herein, the first isolation of NSPCs from the adult rhesus macaque brain and characterization of these cells based on their gene and protein expression profile, self-renewal, and ability to differentiate along an oligodendrocyte lineage are described. Flow cytometric analysis revealed that this cell population is CD90(+)/CD164(+)/CD34(-) and, therefore, resembles a nonhematopoietic stem cell population. Similar to other mesenchymal and neural stem cell populations, rhesus NSPCs cells express stemness-related genes, including the transcription factors Oct-4, Rex-1, and Sox-2 and the gene encoding for the intermediate filament protein nestin. The co-expression of the neural and glial markers MAP2ab, GFAP, NF-L, and NeuroD was also observed at both the mRNA and protein levels. When rhesus NSPCs were induced to differentiate with a cocktail of retinoic acid and the neurotrophins (NGF, BDNF, and NT-3), they underwent morphologic changes including taking on an oligodendrocyte precursor morphology. Along with these phenotypic changes, a decrease in MAP2ab expression and new expression of the oligodendrocyte precursor protein O4 were observed. Taken together, these results demonstrate the existence of a stem and progenitor cell-like population in the nonhuman primate brain, which may have the potential to generate oligodendroglia for use in the development of cellular therapies for demyelinating diseases.